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(54) RECEIVING DEVICE, PRINTER, AND FIRMWARE UPDATE SYSTEM 



(57) An STB (120), to which a printer (130) is con- 
nected, includes: a reception unit (121) to receive exter- 
nally update data for updating a firmware of the printer 
and a display content which includes a description indi- 
cating that the update data is to be printed; a display 
data generation unit (122) to generate display data for 



displaying the display content on the TV (1 23); a remote 
control reception unit (125) to receive a print command 
for the display content; and a print output unit (127) to 
output, to the printer (130), the update data, as data to 
be printed, when the remote control reception unit (1 25) 
receives the print command. 
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Description 
Technical Field 

[0001 ] The present invention relates to a firmware up- 5 
dating system for updating a firmware of a printer. 

Background Art 

[0002] Recently, along with digitization of TV broad- 
cast, various services became available to the users 
who watch the TV. Among these services, for example, 
in case of home shopping, e-mail delivery or timetable 
guide where rises a necessity to reconfirm the services 
and the information they received, there are many cases 
where it is convenient for the users to keep at hand a 
list of names of the products or the e-mails they re- 
ceived, after checking beforehand the details of desired 
information on the TV screen. Therefore, a system to 
receive information from a receiving apparatus such as 
a Set Top Box (STB) and a Digital TV (DTV) so as to 
print the received information with the printer which is 
directly connected to the receiving apparatus is useful. 
Under this system, the STB or the DTV is connected to 
the printer via an l/F such as an IEEE1394 bus or the 
like. The following is an explanation of a case where a 
receiving apparatus is an STB, but the same applies to 
the case of using a DTV. 

[0003] The broadcast content delivered through the 
TV broadcast as mentioned above is described with 
Broadcast Markup Language (BML) so as to start the 
broadcasting. It is, however, possible to use other 
markup language, for instance, Hyper Text Markup Lan- 
guage (HTML). Each file in the broadcast content de- 
scribed with these languages is objectified by a Docu- 
ment Object Model (DOM), a general-purpose Applica- 
tion Programming Interface (API), in the STB, and is 
transferred to an application. Consequently, the content 
on the website can be distributed through the TV broad- 
cast without needing any special processing. It is there- 
fore natural to use the markup language, as in these 
cases, in order to have the printer print when content for 
printing which is necessary for the printer to print is de- 
scribed in such broadcast content. 
[0004] In the aforementioned system, it is necessary 
for a receiving apparatus or a printing apparatus to an- 
alyze the print content described in the markup languag- 
es and perform rasterizing to it so as to create picture 
data. There exists a system consisting of a personal 
computer and an ink jet printer connected to it as an ex- 
ample of such a system in which a host apparatus cre- 
ates picture data. 

[0005] Here, it is undesirable to have the receiving ap- 
paratus perform the aforementioned picture data gen- 
erating processing as it causes a decline in performance 
of original functions of the receiving apparatus such as 
a display of broadcast data while printing processing is 
under way. Also, not all the receiving apparatuses are 



connected to the printing apparatus, which necessitates 
installing of a picture data generating processing mod- 
ule to the receiving apparatus that is not connected to 
the printing apparatus, which is a disadvantage in terms 
of cost. 

[0006] Provided that a system in which a printing ap- 
paratus performs the picture data generating process- 
ing is introduced, the above problem can be solved. 
[0007] Meanwhile, these markup languages, howev- 
er, have been developed rapidly and there is a high pos- 
sibility that the version-upgrades take place in the fu- 
ture. In this case, there comes in a necessity to update 
functions and processing procedures of a printing appa- 
ratus according to the extended functions of the markup 
languages. Also, it will be necessary to update a 
firmware of a printer along with the extended functions 
of printers. 

[0008] However, an STB is by nature an apparatus to 
display the received broadcasting content on a TV mon- 
itor, therefore, it does not include a mechanism to up- 
date firmware of various peripheral apparatuses such 
as a printer. There arises a problem of needing a signif- 
icant system change in the STB in order to implement 
the system to update firmware of various peripheral ap- 
paratuses. 

[0009] The present invention has been devised in 
view of these circumstances and it is an object of the 
present invention to provide a firmware updating sys- 
tem, which realizes an updating of a firmware of a printer 
without adding any special components in the STB, to- 
gether with a receiving apparatus and a printing appa- 
ratus. 

Disclosure of Invention 

[0010] In order to achieve the above object, the re- 
ceiving apparatus according to the present invention is 
a receiving apparatus to be used in a printing system 
including a printing apparatus and a receiving appara- 
tus. The receiving apparatus comprises a reception unit 
operable to receive externally: (i) update data for updat- 
ing a firmware of the printing apparatus; and (ii) a display 
content which includes a description indicating that the 
update data is to be printed; a display unit operable to 
display the display content; a command obtainment unit 
operable to obtain a print command for the display con- 
tent; and an output unit operable to output the update 
data as data to be printed, according to the description, 
when the command obtainment unit obtains the print 
command. 

[0011] Thus, according to the receiving apparatus of 
the present invention, it is possible to display for guiding 
the user to update a firmware based on the display con- 
tent, and also, the update data can be outputted to a 
printing apparatus in the same manner as in the case of 
normal print processing in accordance with the print 
command for the display content. 
[0012] As a result, a firmware of the printer can be 
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updated without adding, to the receiving apparatus, a 
new component for updating the firmware of the printing 
apparatus. Furthermore, the display errors occurred in 
the receiving apparatus can be prevented by allowing 
the receiving apparatus to print, but not to display, the 5 
firmware update data. The present invention is therefore 
of great significance. 

[0013] Also, a printing apparatus according to the 
present invention is a printing apparatus used in a sys- 
tem including a receiving apparatus which receives from io 
a server update data to update a firmware of the printing 
apparatus and outputs the received update data to the 
printing apparatus and the printing apparatus, said print- 
ing apparatus comprising: an obtain ment unit operable 
to obtain the update data from the receiving apparatus is 
in the case where the receiving apparatus receives a 
display content containing a description indicating that 
the update data is to be printed, and outputs to the print- 
ing apparatus the update data as data to be printed ac- 
cording to the print command for the display content; 20 
and an updating unit operable to update the firmware 
using the obtained update data. 

[001 4] Moreover, the server according to the present 
invention is a server to be used under a firmware updat- 
ing system including a server that distributes a content, 25 
a receiving apparatus that receives the content from the 
server, and a printing apparatus that operates according 
to a firmware stored in a ROM, and prints a print content 
inputted from the receiving apparatus, the server com- 
prising: a content generation unit operable to generate 30 
a content that includes a firmware update file, as a print 
content which is not to be displayed, said file being a file 
in which data for updating a firmware of the printing ap- 
paratus is described; and a content sending unit opera- 
ble to send the generated content to the receiving ap- 35 
paratus. 

[0015] It should be noted that the present invention 
can be realized not only as the server, the receiving ap- 
paratus and the printing apparatus as described above, 
but also as a system configured by these apparatuses 40 
or as a method which includes the above-mentioned 
characteristic units included in each of the apparatuses 
as steps, and even as a program which causes a com- 
puter to execute these steps. The characteristic broad- 
cast content composed of the update data and the dis- 45 
play content can surely be distributed by delivering it not 
only through a broadcasting network but also through a 
communication network like the Internet, or by storing it 
in a storage medium like a CD-ROM. 

50 

Brief Description of Drawings 
[0016] 

Fig. 1 is a functional block diagram showing a struc- 55 
ture of the firmware updating system according to 
a first embodiment of the present invention; 
Fig. 2 is a block diagram showing a hardware con- 
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figuration of the printer shown in Fig. 1; 

Fig. 3A and 3B show respectively the contents used 

in the firmware updating system presented in Fig. 1 

and a sequence of processing at each unit; 

Fig. 4A and 4B respectively show examples of the 

broadcast contents sent from a delivery server 

shown in Fig. 1 ; 

Fig. 5A shows an example of the file of the display 
content "shopping. bml" shown in Fig. 4A while Fig. 
5B shows an example of its display; 
Fig. 6 is a diagram showing an example of the file 
"top _print.xhtmlp a outputted to the printer when a 
print button is pressed on a displayed screen shown 
in Fig. 5A; 

Fig. 7A shows an example of the file of the display 
content "update.bmr while Fig. 7B shows an exam- 
ple of its display; 

Fig. 8 shows an example of the file M top_update. 
xhtmlp" outputted to the printer when an updating 
button is pressed on a displayed screen shown in 
Fig. 7A; 

Fig. 9 is a flowchart showing the procedure of de- 
termining whether or not to update a firmware by 
comparing names of files, performed by a judgment 
unit 133; 

Fig. 10 is a functional block diagram showing a 
structure of the firmware updating system accord- 
ing to a second embodiment of the present inven- 
tion; 

Fig. 11 A and 11B respectively show the contents 
used in the firmware updating system presented in 
Fig. 1 0 and a sequence of processing at each unit; 
Fig. 1 2A and 1 2B show an example of the file of the 
broadcast e-mail "shopping. bml" and an example 
of its display for printing off-line a normal print-only 
content; 

Fig. 13A and 13B are diagrams showing an exam- 
ple of the file of the broadcast e-mail "update.bmr' 
and an example of its display for updating off-line a 
firmware; 

Fig. 1 4 shows an example of the file of the print-only 
content to be used for firmware updating 
"top_update.xhtmlp M in the case where the data file 
to be used for firmware updating "firm. data" is spec- 
ified at a URL; 

Fig. 15 is a sequence diagram showing an STB's 
response to the printer; 

Fig. 16 shows an example of the display content 
that allows a brunch processing in Fig. 15; 
Fig. 17 shows meanings of various types of func- 
tions (API) used in the display content shown in Fig. 
16; 

Fig, 1 8 shows meanings of other types of functions 
(API); 

Fig. 19 is a diagram showing a whole configuration 
of the firmware updating system according to a third 
embodiment of the present invention; 
Fig. 20 is a diagram showing a sequence of updat- 
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ing the firmware of the printer under the same sys- 
tem; 

Fig. 21 shows an example of the display content 
which allows the STB to acquire on-demand 
firmware update data; 

Fig. 22 is a diagram showing a whole configuration 
of the firmware updating system according to a 
transformational example of the third embodiment 
of the present invention; 

Fig. 23 shows an example of the display content de- 
livered to the STB under the same system; 
Fig. 24 is a flowchart showing the procedure used 
in the operation for executing the display content 
shown in Fig. 23, performed by the STB; 
Fig. 25 shows an example of the firmware update 
data "top_update.xhtmlp" that is realized as a dif- 
ference DLL file; and 

Fig. 26 is a diagram showing a whole configuration 
of the firmware updating system according to a 
transformational example of the present invention. 

Best Mode for Carrying Out the Invention 

[0017] The following describes in detail the embodi- 
ments of the present invention with reference to the 
drawings. 

(First embodiment) 

[0018] Fig. 1 is a functional block diagram showing a 
structure of a firmware updating system 100 according 
to the first embodiment of the present invention. The 
firmware updating system 100 is a system in which 
firmware update data for printing is sent from a delivery 
server at a broadcasting station as a print-only content 
which is not to be displayed on the TV and is received 
by a home STB, while a printer receives, from the STB, 
the firmware update data as print-only content and uses 
it to update its own f irmware. The system includes a de- 
livery server 110, an STB 120 and a printer 130. The 
print-only content is a content to be used exclusively for 
printing and cannot be displayed on a TV 123. 
[001 9] The delivery server 1 1 0, a server placed in the 
broadcasting station for TV broadcast, generates the 
broadcast content which allows the firmware update da- 
ta to be a print-only content and sends the created 
broadcast content t o each household t hrough data 
broadcasting, for instance. Broadly speaking, the deliv- 
ery server 110 includes three Data Bases (a firmware 
DB1 1 1 , a display content DB11 2 and a print-only content 
DB113) made up of a hard disk or the like as well as 
three processing units (a content generation unit 114, 
an input unit 1 1 5 and a send unit 1 1 6) made up of a CPU 
or the like. The firmware DB111 stores firmware update 
data of various types of printers generated in advance. 
The print-only content DB113 stores print-only content 
generated beforehand. The content generation unit 114 
combines the firmware, the display content and the 



print-only content stored in each of the DBs according 
to an input from an operator so as to generate a broad- 
cast content. The input unit 115, equipped with an op- 
eration unit such as a keyboard, a mouse and a remote 

5 controller which are not shown in the diagram, inputs 
the signals gained from the operator who operates the 
operation unit. The send unit 1 1 6 broadcasts the gener- 
ated broadcast content on the TV complying with a com- 
munication protocol defined by Standards after having 

10 converted it into a format for transmission use. A bus 
11 7 is a parallel data transmission line that is set in the 
delivery server 110. 

[0020] The STB 120 is a receiving terminal which in- 
cludes functions such as a picture processing function, 

15 a data processing function, a user interface function and 
the like, for outputting the print-only content contained 
in the received broadcast content to the printer 1 30 with- 
out performing processing related to display and in- 
cludes four units (a reception unit 121, a display data 

20 generation unit 122, a remote control reception unit 125 
and a print output unit 127), a bus 128 which facilitates 
transmission of data among them, as well as a TV (Tel- 
evision) 123 and a remote controller 124 which are ex- 
ternal apparatuses. 

25 [0021 ] The reception unit 1 21 receives electric waves 
for TV broadcast so as to extract the broadcast content 
and stores each file contained in the extracted broad- 
cast content in each directory of the hard disk 1 26, which 
is specified in compliance with the communication pro- 

30 toco! for data broadcasting. The display data generation 
unit 122 includes a browser which can analyze BML and 
execute the print command indicated in the print-only 
content. It should be noted that it may be a browser 
which can analyze the XHTML1.0 which is defined by 

35 extensible Markup Language (XML) instead of BML. 
The XHTML1.0 is a reworked HTML4.0 acknowledged 
by The World Wide Web Consortium (W3C) according 
to an XML system. Furthermore, the display data gen- 
eration unit 122 reads out, from the hard disk 126, the 

40 files of the display content, according to the input re- 
ceived by the remote control reception unit 125, and 
generates display data in order to activate the TV 123. 
The TV 1 23 is a TV equipped only with a display function 
realized with CRT, POP, LCD or the like and displays the 

45 display data generated by the display data generation 
unit 122. The remote controller 124 inputs what is con- 
tained in the input such as the print instruction operated 
by the user to the remote control reception unit 125 by 
means of infra-red radiation. Then, the remote control 

so reception unit 125 receives the input from the remote 
controller 1 24. The hard disk 1 26 is a storage device for 
storing the broadcast content received from the delivery 
server 1 1 0. The print output unit 127 reads out the print- 
only content from the hard disk 1 26 according to the print 

55 output instructions sent from the browser responding to 
the input from the remote control reception unit 1 25, and 
outputs it to the printer 130. The bus 128 is a parallel 
data transmission line for exchanging data between 
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each of the units in the STB 120. 
[0022] The printer 130 that is a printer which is con- 
nected to the STB 1 20 via the IEEE1 394 interface or the 
like, determines whether or not the print-only content re- 
ceived from the STB 120 is a print-only content for 
firmware updating use, obtains a data file necessary for 
updating from the hard disk 126 in the STB 120, in the 
case where the received print-only content is identified 
as a print-only content for firmware updating use, and 
then writes it into a ROM so as to update a firmware. 
The printer 130 includes a judgment unit 133, a print 
processing unit 134. a printer engine 135, a firmware 
updating unit 136 and a control unit 137. 
[0023] The interface unit 131 is internally equipped 
with a buffer 1 32 and exchanges data between the print- 
er 130 and the STB 120. The buffer 132 is a memory 
realized with a RAM and can be used with a view to re- 
duce a speed differential between a processing speed 
of the printer 1 30 and a speed of inputting data from the 
STB 120 and also can be used for temporarily storing a 
firmware update file. The judgment unit 133 analyzes 
the data described in XHTMLP which is for printer-use, 
examines each file of the print-only content inputted 
from the STB 1 20 so as to determine whether or not the 
file is for firmware updating use. As a result of the de- 
termination, in the case where it is a firmware update 
file, the judgment unit 133 outputs it to the firmware up- 
dating unit 136, otherwise, to the print processing unit 
134. The XHTML-P used for printers is a specification 
for print use which defines that the elements regarded 
as unnecessary for printing are deleted from the XHTML 
1 .0 specification and furthermore defines that a style 
sheet regarding printing such as a page break, a printing 
margin or others should be made reference. The print 
processing unit 134 analyzes the file inputted from the 
judgment unit 133, generates printing data in order to 
activate a printer head by rasterizing it or the like so as 
to output the generated printing data to the printer en- 
gine 1 35. The printer engine 1 35 prints the inputted print 
data. The firmware updating unit 136 updates a 
firmware by writing the firmware update data file input- 
ted from the judgment unit 133 into an unused ROM of 
the two ROMs which compose a firmware storage unit 
138 in the control unit 137. To be more concrete, the 
firmware updating unit 136 writes in a new firmware into 
a ROM which is not presently used for booting. Once 
the writing is completed, the firmware updating unit 1 36 
switches the ROM where the new firmware is written 
with the ROM for booting use. Moreover, if the writing 
fails because of power failure during the writing, the orig- 
inal ROM for booting use remains to be used. Also, dur- 
ing the writing of the new firmware, the firmware updat- 
ing unit 136 shall not respond to a print request from the 
STB 120 or shall only send back a notice telling that it 
is busy. 

[0024] The control unit 1 37 is internally equipped with 
the firmware storage unit 138 and controls operations 
at each unit in the printer 130 in accordance with the 



firmware stored in the firmware storage unit 138. The 
firmware storage unit 138 is made up of two ROMs, in- 
cluding one ROM where a firmware is already written 
before the shipping of the printer 130, and the printer 

5 130 operates by reading this firmware written in the 
ROM. The other ROM is a free space for writing an up- 
dated firmware and can prevent problems at the printer 
130 caused by writing errors to the ROM by keeping in 
the booting ROM the older version of the firmware which 

10 is presently in use. The two ROMs are used in turn: one 
for storing a running program and the other for storing 
a firmware for updating use. 

[0025] Fig. 2 is a block diagram showing a hardware 
configuration of the printer 130 shown in Fig. 1. The 

15 printer 1 30 is a double-ROM-specified printer as shown 
in the diagram and includes a flash ROM 201 , a flash 
ROM 202, a CPU 203, a RAM 204, a bus 205, the inter- 
face unit 1 31 and the printer engine 1 35. An explanation 
of the interface unit 131 and the printer engine 135 is 

20 omitted here as they are already mentioned. A firmware 
containing a boot program and a font figure is already 
written in either of the flash ROM 201 or the flash ROM 
202 (for instance, the flash ROM 201 ) and the other (for 
instance, the flash ROM 202) is used as a backup for 

25 updating a firmware of the printer 130. The CPU 203, 
for example, realizes the functions of each processing 
unit shown in Fig. 1 (a judgment unit 133, a print 
processing unit 134, a firmware updating unit 136 and 
a control unit 137) by executing the firmware stored in 

30 the flash ROM 201 which is for booting use. The RAM 
204 is used as a work area for the CPU 203 other than 
for the buffer 132 shown in Fig. 1 . The bus 205 is a par- 
allel data transmission line for exchanging data between 
the units in the printer 130. 

35 [0026] Next, an operation of the firmware updating 
system 100 constructed as above is explained. 
[0027] Fig. 3A and 3B are diagrams showing the con- 
tents used in the f irmware updating system 1 00 present- 
ed in Fig. 1 as well as a processing flow at each unit. 

40 Fig. 3A is a diagram showing the flow of processing at 
each unit in the firmware updating system 100 when the 
printer 1 30 shown in Fig. 1 prints normal print-only con- 
tent. Fig. 3B is a diagram showing the flow of processing 
at each unit in the firmware updating system 1 00 when 

45 the printer 1 30 updates the firmware. 

[0028] In the case where the printer 1 30 prints the nor- 
mal print-only content under the firmware updating sys- 
tem 100, (1) the delivery server 110 firstly sends, 
through data broadcasting, a broadcast content consist- 
so ing of a display content and a print-only content as 
shown in Fig. 3A. The STB 120, on the receipt of it, once 
stores the files included in the received broadcast con- 
tent respectively to a specified directory in the hard disk 
1 26, (2) reads out the display content so as to generate 

55 display data and outputs the generated display data to 
the TV 123. On the screen, a print button written "Print" 
as in the diagram, for example, is displayed together 
with a guiding phrase like "Please press the print button 
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for printing print content". (3) When a user presses the 
print button following the displayed guiding phrase, the 
file constituting the print-only content is read out from 
the hard disk 126 and (4) the read-out print-only content 
is sent to the printer 130. The printer 130 (5) searches 
a tag indicating update of firmware in the print-only con- 
tent inputted from the STB 120. Unless the tag is iden- 
tified, the printer 1 30 generates print data analyzing the 
print-only content and (6) outputs sequentially the gen- 
erated print data to the printer engine 1 35 so as to exe- 
cute printing. 

[0029] To update the firmware of the printer 1 30 under 
the firmware updating system 100, the delivery server 
1 1 0, as a start, ( 1 ) sends the broadcast content consist- 
ing of the display content for firmware updating and the 
print-only content, that is, files for firmware updating 
use. The STB 120, on the receipt of it, stores the files 
included in the broadcast content to a specified directory 
as in the case of normal printing, (2) generates display 
data based on the display content and displays the gen- 
erated display data on the screen of the TV 1 23. On the 
screen, an updating button "Update", for example, is dis- 
played together with a guiding phrase like "Please press 
the updating button for updating the firmware." 
[0030] (3) When the user presses the updating button 
following the displayed guiding phrase, the files consti- 
tuting the print-only content is read out from the hard 
disk 126 and (4) the readout print-only content is sent 
to the printer 130. Namely, the STB 120 handles files in 
the same way regardless of what is written inside, name- 
ly, whether it is files for firmware updating use or a print- 
only content. The printer 1 30 searches for a tag indicat- 
ing update of firmware in the print-only content. Since 
the tag indicating update of firmware is written at the 
head of the text in the file, the printer 130 determines 
the print-only content as files for firmware updating use, 
and (6) starts updating the firmware. Note that, in the 
case where the description in the content is identified as 
an instruction for printing, the printer 1 30 generates print 
data analyzing the detail of the content and outputs the 
generated print data to the printer engine 135 so as to 
execute printing. 

[0031] Thus, since the STB 120 under the firmware 
updating system 100 can perform the printing of the 
print-only content as well as the update of the firmware 
of the printer 1 30, using the same processing, both of 
the operations can be performed without installing a new 
component for firmware updating in the STB 120. 
[0032] Fig. 4A and 4B are diagrams showing exam- 
ples of broadcast content sent from the delivery server 
1 1 0 shown in Fig. 1 . Fig. 4A is a diagram showing an 
example of the broadcast content in the case where the 
printer 130 carries out normal printing. Fig. 4B is a dia- 
gram showing an example of the broadcast content in 
the case where the printer 130 updates the firmware. In 
Fig. 4A and Fig. 4B, 'arib-file://DirA/start.bmr shows a 
top page included in the broadcast content. This file is 
a page firstly read out from the hard disk 126 with a 



10 

browser included in the display data generation unit 1 22, 
and then started up. Note that in this page, however, a 
link for showing the browser a page to be firstly dis- 
played is described in BML. 
5 [0033] On one hand, the broadcast content for normal 
printing consists of a display content made up of files 
such as "shopping.bml," "a_btn.png," "b_btn.png," 
"print_btn.png" and 750" as well as a print-only content 
which made up of files such as "top_print.xhtmlp M and 

10 "image.jpg". The file "shopping. bml" of the display con- 
tent is a file in which the detail of display for TV shopping 
or the like is described in BML. "AjDtn.png," "b_btn.png u 
and "print_btn.png" are Portable Network Graphics 
(PNG) files showing respectively a button A, a button B 

15 and a print button, displayed on the screen. The file 
"top^rinLxhtmlp" of the print-only content is a file in 
which the detail of printing is described in XHTML, while 
the file "image.jpg" is a file for JPEG images cited in the 
file "top _print.xhtmlp". 

20 [0034] On the other hand, the broadcast content for 
updating a firmware as shown in Fig. 4B consists of, for 
example, a display content made up of "update. bml" and 
"update_btn.png", and a print-only content made up of 
"top_update.xhtmlp" and "update. data". The file "up- 

25 date.bml" of the display content is a file in which the de- 
tail of display showing an operating procedure for up- 
dating the firmware is described in BML whereas 
"update_btn.png" is a PNG file which shows the updat- 
ing button to be displayed on the screen. The file 

30 "top_update.xhtmlp" of the print-only content is a file in 
which the detail of the processing for firmware updating 
operated by the printer 130 is described in XHTML, and, 
is also associated with the printer whereas the "update, 
data" is a data file for firmware update which is cited in 

35 the "top_update.xhtmlp". 

[0035] Fig. 5A and 5B are diagrams showing an ex- 
ample of the file of the display content shown in Fig. 4A 
as well as an example of its display. Fig. 5A is a diagram 
showing an example of the screen displayed on the TV 

40 1 23 based on the file "shopping. bml" shown in Fig. 4A. 
Fig. 5B is a diagram showing an example of the file 
"shopping.bml" shown in Fig. 4A. It should be noted that 
for coding which is not directly related to the present in- 
vention, its graphic display and explanation are omitted 

45 here. 

[0036] Version information for XML, an encode type 
of character code, a document type as well as on version 
information for BML (L501), a title "shopping" (L502) and 
others are described at the beginning of the file "shop- 

50 ping. bml" as shown in Fig. 5B. Then, processing carried 
out by the browser is defined as a function "keydown()". 
What is defined here is that the browser prints the file 
"top _print.xhtmlp n (actually an output of the file 
"top_print.xhtmlp" to the printer 130) (L503). 

55 [0037] In the body text, it is described that a display 
of the data file 750" described with a MPEG2 video is 
to be displayed in a position starting from the 528th pixel 
from the left and the 40th pixel from the top with a size 
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of 360 pixels in width and 202 pixels in height (L504). 
Next, a display of a button A 511 represented in a PNG 
file "a_btn.png" (L505) and a display of a button B 512 
represented in a PNG file ,, print_btn.png M (L506) are de- 
scribed in the same way. Likewise, a display of a print 
button 51 3 represented in a PNG file "print_btn.png" and 
a function of "keydown()" in the case where the print but- 
ton 513 is pressed are further described (L507). 
[0038] With the execution of such coding, the screen 
shown in Fig. 5A is displayed on the TV 1 23. For exam- 
ple, a video 510 of an automobile is displayed on the 
upper right on the screen of the TV 123 when a descrip- 
tion of 504 is executed whereas the buttons A 511 and 
B 512 are displayed on the left-hand side on the screen 
of the TV 123 when the descriptions of L505 and L506 
are executed. The print button 513 is displayed in the 
lower center of the screen when the description of L507 
is executed and the function "keydown() n is executed 
when the print button 51 3 is pressed. When the function 
of "keydown() H is executed, a print command of "brows- 
er.print("ytop_update. xhtmlp")" which is directed to the 
browser and is defined in the description of L503 is ex- 
ecuted and thereby the print output unit 127 reads out 
the file "top_print.xhtmlp" from the hard disk 126 so as 
to output it to the printer 1 30 according to the notice sent 
from the display data generation unit 122. 
[0039] Fig. 6 shows an example of the file "top .print, 
xhtmlp" outputted to the printer 130 when the print but- 
ton 51 3 is pressed on the display screen shown in Fig. 
5A. As is shown in the diagram, as for the file of print- 
only content "top_print.xhtmlp," the version information 
for the XML, the document type of coding and the title 
are described at the beginning of the file "topjsrint. 
xhtmlp", as is same for the file of the display content 
shown in Fig.SB, and character string information to be 
printed is described in the area between a tag "<P>" and 
a tag "</P>" in the text, for instance, "data broadcast TV 
shopping ... (omission) ... end of printing" or the like 
(L601 ). Furthermore, for an image which is to be printed 
in the same space, the JPEG file name of "image.jpg" 
indicating the image, the printing position (left: 528 pix- 
els, top: 40 pixels) and the printing size (width: 360 pix- 
els, height: 202 pixels) are described (L602). A printing 
result made up of the characters and the image which 
are used in the case of TV shopping can be gained fol- 
lowing the description of this file "top_print. xhtmlp". 
[0040] Fig. 7A and 7B are diagrams showing an ex- 
ample of the file "update. bml" shown in Fig. 4B and an 
example of its display. Fig. 7A is a diagram showing an 
example of the screen displayed on the TV 123 based 
on the file "update.bml" in Fig. 4B. Fig. 7B is a diagram 
showing an example of the file "update.bml" in Fig. 4B. 
It should be noted that for coding which is not directly 
related to the present invention, its graphic display and 
explanation are omitted. 

[0041] In the file "update.bml" shown in Fig. 7B, a 
browser's processing in the case where the function 
"keydownQ" is executed is defined, namely, it is defined 



that the browser prints the "top_update. xhtmlp" (L701) 
as is the case for the file "shopping. bml" shown in Fig. 
5B. It is described that character string information to be 
displayed on the TV 1 23 is described in the text "Updat- 

5 ing on-line the firmware of your printer. Please press the 
'Firmware update' button." in an area between a tag 
"<P>" and a tag "</P>* in the text (L702) below the L701 . 
Then, as objects, display position and size of an updat- 
ing button 71 1 whose form is represented in a PNG file 

io "update_btn.png" are described, and it is further de- 
scribed that an execution of the function "keydown() n 
takes place when the updating button 71 1 is pressed 
(L703). 

[0042] With the execution of the coding shown in Fig. 
'5 7B, the TV 1 23 continues to display the character string 

710 "Updating on-line the firmware of your printer. 
Please press the 'Firmware update' button" described 
in the L702 as shown in Fig. 7A, and the updating button 

71 1 is displayed below it. When this updating button 71 1 
20 is pressed, the file of the print-only content "top_update. 

xhtmlp" is outputted to the printer 130 in accordance 
with the function "keydown()", as is already explained 
above. 

[0043] Fig. 8 is a diagram showing an example of the 
25 file "top_update.xhtmlp" outputted to the printer 130 
when the updating button 711 is pressed on the display 
screen shown in Fig. 7A. The same is described in the 
first part of the file "top_update. xhtmlp", that is, a print- 
only content for firmware updating, as is described in 
30 the file "top_print.xhtmlp" shown in Fig. 6B. The differ- 
ence is that a tag starting with "update" is described in 
the beginning of the text (L801). This tag contains at- 
tribute information such as "MET which represents ven- 
dor information of the printer and is to be updated in 
35 firmware updating process, "5.0.1" which represents 
version information of the updated firmware, 
"cefiro2002" which represents model ID to be updated 
and option information. 

[0044] The judgment unit 133, having read this tag, 

40 compares the attribute information described in the tag 
and its own attribute information written in the booting 
ROM in the firmware storage unit 1 38. If the printer 1 30 
corresponds to the target model for firmware updating 
of the target vendor, has the specified options, and, its 

45 own firmware version is older than the version informa- 
tion in the tag, the judgment unit 133 obtains from the 
hard disk 126 a firmware update data file "update.data" 
(L 802) specified by version -upgrade data source at- 
tribute described in the L801 so as to output it to the 

50 firmware updating unit 136. The firmware updating unit 
136 writes this file into the ROM which is not for booting 
included in the firmware storage unit 138 and updates 
the firmware. In the firmware update data file "update, 
data", the firmware of the latest version, for example, is 

55 described in a machine language. 

[0045] Then, information which notifies the user of a 
completion of the update of the firmware is described in 
a character string that goes The version of the firmware 
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is updated. The present version is 5.0.1." in the area 
between the tag "<P>" and the tag "</P>° (L803). The 
judgment unit 133 outputs this character string to the 
print processing unit 134, and the printer engine 135 
prints the character string so that the printer 130 can 
inform the user of the information corresponding to the 
contents of the version -upgrade. Meanwhile, the judg- 
ment unit 133 will not perform updating if the attribute 
information of its own does not correspond to the con- 
ditions described in the attribute information of the tag 
and process the next line following the tag "</update> u . 
It should be noted that in the case where firmware up- 
date fails, information for notifying the user of it may be 
described in the area between the tag "<P>" and the tag 
"</P> a in advance so as to inform the user of the failure. 
[0046] Thus, in the case of updating the firmware, the 
judgment unit 133 can determine promptly whether the 
processing to be carried out, indicated in the print-only 
content, is printing or updating of firmware by describing 
the tag n <update>" at an early stage in the analysis of 
the top page of the print-only content w top_update.xhtm- 
lp°, which means at the head of the text here, and can 
start promptly respective processing. 
[0047] It should be noted that in the first embodiment, 
the STB 120 displays the display screen indicating up- 
date of firmware, waits for the update button to be 
pressed, and has the browser execute the print instruc- 
tion indicated in the file °top_update.xhtmlp". The 
present invention, however, is not restricted to this and 
the print instruction directed to the browser "browser. 
print( u .top_update.xhtmlp ,, ) ,, may be described at the 
head of the file "update.bmr of the display content. In 
this way, the browser of the STB 120 executes the print 
instruction without receiving an input for instructing 
printing from the user. Namely, the STB 120 receives 
the print instruction directly from the delivery server 110. 
As a result, the printer 130 can start promptly the updat- 
ing processing of the firmware without waiting for the 
display processing performed by the STB 120 as well 
as the user's input to the display screen. Since the STB 
120 can display other display content instead of inquir- 
ing the user of the update of the firmware, the firmware 
of the printer 130 can be updated in the background. 
[0048] It should be noted that in the first embodiment 
mentioned above, the judgment unit 1 33 judges whether 
the processing of the print-only content is for printing or 
for updating firmware based on a presence of the tag 
n <update>". The present invention, however, is not re- 
stricted to this and another method may be used, for ex- 
ample, the names of the files of print-only content. To 
be more concrete, the STB 120 may output files by no- 
tifying the file names of all the files outputted to the print- 
er 130 so that the judgment unit 133 may determine to 
update the firmware in the case where the name of the 
file inputted from the STB 120 is the one specified be- 
forehand, for instance, "update.xhtmlp," and may deter- 
mine to perform print processing if it is other file name. 
In this case, it does not matter whether the file name of 



the file for updating firmware use is "update.xhtmlp" or 
not, however, an absolute file name whose application 
is already defined in a markup language as well as in a 
communication protocol shall not be used. 
5 [0049] In this case, the judgment unit 133 may once 
open only the file whose file name corresponds to the 
specified file name, search the tag "<update>" so as to 
perform the updating processing of the firmware only 
when the tag "<update>" is found, after the determina- 
te tion of the processing by comparing the file names in 
order to prevent malfunctions due to the errors in the file 
names. Fig. 9 is a flowchart showing the procedure op- 
erated by the judgment unit 133 forjudging whether to 
update the firmware or not by comparing the file names. 

*5 The judgment unit 133 compares a file name of the in- 
putted print-only content with a file name which is spec- 
ified in advance as a file name of a file for updating 
firmware use (S901 ), and once opens the file in question 
in the case where they correspond (S902). 

20 [0050] Moreover, the judgment unit 1 33 searches for 
the tag n <update> N in the unfolded file (S903) and begins 
updating processing of the firmware when it is found 
(S904). If not, a normal printing processing (S905) 
starts. In the case where the file name of the inputted 

25 print-only content does not correspond to the specified 
file name, the normal printing processing begins. As 
mentioned above, the judgment unit 133 opens only the 
files estimated as those for firmware updating use when 
the file names match and then searches for the tag "<up- 

30 date>". This realizes a prompt detection of the tag "<up- 
date>" in the case where the file name of the inputted 
print-only content is correct. It can also prevent malfunc- 
tions in executing firmware updating processing based 
on the file in spite that the file is for printing. 

35 [0051 ] It should be noted that in the first embodiment, 
it is explained that the judgment unit 133 of the printer 
130 obtains, from the hard disk 126 in the STB 120, the 
firmware update data file "update. data" whose file name 
is cited straightly after the tag "<update>" so as to output 

4 o it to the firmware updating unit 136. The present inven- 
tion, however, is not restricted to this method, and in- 
stead, the contents of the firmware update data file "up- 
date.data" may be described with in-line expansion in 
the top page file H top_update.xhtmlp" for firmware up- 

4 5 dating use. Thus, the firmware updating is performed 
without any problems even if the printer 130 does not 
have a (PULL) function to obtain a target file from the 
hard disk 126 in the STB 120. 

[0052] It should be noted that in the first embodiment, 
50 the character string for printing the notice of the comple- 
tion of firmware updating is described in the update data 
file. It is, however, not always necessary to describe it 
in the update data file. A print file notifying the comple- 
tion of firmware updating may be stored beforehand in 
55 the ROM so that the contents of printing may be printed 
out each time the update of firmware is completed. Like- 
wise, appropriate character strings may be stored be- 
forehand in the ROM so that these character strings and 
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attribute information like the version information in the 
tag"<update>" may be combined so as to create phras- 
es notifying the completion of firmware updating each 
time the update of firmware is completed. 

(Second embodiment) 

[0053] Fig. 10 is a functional block diagram showing 
a structure of a firmware updating system 1 000 accord- 
ing to the second embodiment of the present invention. 
The firmware updating system 1 000 is a system in which 
the firmware update data for printing, which is one of the 
above-mentioned print-only contents is sent as an at- 
tached file to a broadcast e-mail that is described in a 
BML format from a delivery server placed in a broad- 
casting station forTV broadcast, a home STB which has 
received it saves the data once in a storage medium like 
a PC card so that a firmware of the printer is updated 
off-line. The system includes a delivery server 1010, an 
STB 1020 and a printer 1030. The same referential 
marks are put for the components which are as same 
as those composing the firmware updating system 1 00 
described in the first embodiment, and the description 
is omitted as is already explained in the first embodi- 
ment. 

[0054] The delivery server 1010 is a server, which 
generates a broadcast e-maii in a BML format in which 
a firmware update file of the printer is regarded as an 
attached file, and sends the generated broadcast e-mail 
to each household through TV broadcast. Roughly 
speaking, the delivery server 1010 includes three Data 
Bases (DB) (the firmware DB111, the display content 
DB112 and the print-only content DB113) consisting of 
a hard disk or the like and three processing units (the 
input unit 115, the send unit 116 and a content genera- 
tion unit 1011) consisting of a CPU or the like. 
[0055] The content generation unit 1 01 1 incorporates 
in advance the firmware update data file of the printer 
in the firmware DB111 in a firmware updating program 
in the print-only content DB 1 1 3 and generates print-only 
content for firmware updating use. Furthermore, the 
content generation unit 1011 reads out from the display 
content in the firmware DB112 a broadcast e-mail that 
guides to update the firmware of the printer so as to gen- 
erate a display content. 

[0056] The STB 1020 is a communication terminal 
with a function to receive the TV broadcast so as to ac- 
quire the broadcast e-mail addressed to it; a function of 
data reading/writing from and in a storage medium such 
as a PC card; and a function to write print-only content 
attached to the broadcast e-mail in the PC card when a 
memory writing instruction of the print-only content is 
sent from the remote controller 124 while the display 
content of the received broadcast e-mail is displayed. 
The STB 1020 includes the hard disk 126 realized with 
four processing units (a reception unit 121, a remote 
control reception unit 1 25, a display data generation unit 
1 022 and a print output unit 1 023) realized with the CPU; 



a bus 128 which transfers data between them; and a TV 
123, a remote controller 124 as well as a PC card 1024 
which are external apparatuses. 
[0057] The display data generation unit 1 022 includes 

5 a browser compatible with XHTML and BML which can 
identify a file of the print-only content using file exten- 
sions so as to execute saving commands. The print out- 
put unit 1023 reads out the print-only content from the 
hard disk 126 following the saving commands directed 

10 to the browser responding to an input from the remote 
control reception unit 125, and writes the readout print- 
only content in the PC card 1024. The PC card 1024 is 
a portable storage medium in which an IC chip is em- 
bedded. 

*5 [0058] The printer 1030 is a printer that reads out, 
from the PC card 1 024, a print-only content for firmware 
updating use, and updates an internal firmware accord- 
ing to the readout print-only content for firmware updat- 
ing use. The printer 1 030 includes the firmware storage 

20 unit 138 realized with two ROMs, the buffer 132 realized 
with a RAM, five processing units (the judgment unit 
1 33, the print processing unit 1 34, the firmware updating 
unit 1 36, a PC card reader 1 031 and a control unit 1 032) 
to be realized with a CPU or the like and a printer engine 

25 135. The PC card reader 1031 reads out the print-only 
content from the PC card 1 024 and outputs it to the judg- 
ment unit 133. The PC card reader 1031 also reads out 
from the PC card 1 024 a data file for firmware update 
use as requested from the judgment unit 133, and out- 

30 puts it to the judgment unit 133. The control unit 1032 
controls processing at each unit in the printer 1030 in 
accordance with the firmware written in the boosting 
ROM included in the firmware storage unit 138. 
[0059] Next, an operation of the firmware updating 

35 system 1 000 constructed as shown above is explained. 
[0060] Fig. 11 A and 11 B show respectively contents 
and a processing flow at each unit under the firmware 
updating system 1000 shown in Fig. 10. Fig. 11 A shows 
a flow of processing at each unit in the case where the 

40 printer 1030 shown in Fig. 10 prints normal print-only 
content. Fig. 11 B shows a flow of processing at each 
unit in the case where the printer 1030 shown in Fig. 10 
updates the firmware. 

[0061] In the case where the printer 1 030 prints nor- 
4 5 mal print-only content under the firmware updating sys- 
tem 1000, firstly, (1) a display content in which a print- 
only content is regarded as an attached file is sent as a 
broadcast e-mail from the delivery server 1010. The 
STB 1020, having received the data broadcasting, ex- 
50 amines a destination address of the broadcast e-mail 
and incorporates it inside when it is identified as the one 
addressed to itself. Then, the STB 1 020 once stores the 
incorporated broadcast e-maii as well as the attached 
file respectively to a specified directory in the hard disk 
55 126, (2) reads out the display content so as to generate 
display data and outputs the generated display data on- 
to the TV 1 23. On the screen of the TV 1 23, for example, 
a button "Print'' is displayed as in the diagram together 
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with a guiding phrase "Press the print button for printing 
print content". (3) When the user presses the button fol- 
lowing the displayed guiding phrase, the files constitut- 
ing the print-only content is read out from the hard disk 
126, and (4) the readout file is written in the PC card 5 
1 024. The printer 1030 (5) reads out the print-only con- 
tent from the PC card 1 024, searches for a tag indicating 
update of firmware in the readout print-only content and 
then generates printing data by analyzing the detail of 
the content unless the tag is identified. The printer 1 030 10 
(6) executes printing by outputting sequentially the gen- 
erated printing data to the printer engine 135. 
[0062] Also, in order to update the firmware of the 
printer 1030, as a start, the delivery server 1010 sends, 
to the STB 1 020 through data broadcasting, a broadcast *5 
e-mail in which a print-only content, that is, files for 
firmware updating use, is regarded as an attached file. 
In the broadcast e-mail, the phrases announcing a 
firmware update are displayed. The STB 1020, upon a 
receipt of it, stores the display content and the print-only 20 
content respectively in a specified directory in the hard 
disk 126 as in the case of normal printing, generates 
display data based on the display content and displays 
the generated display data on the screen of the TV 1 23. 
On the screen, for example, an updating button "Up- 25 
date", as shown in the diagram, is displayed together 
with a guiding phrase that goes "Please press the up- 
dating button for updating the firmware". When the user 
presses the updating button following the displayed 
guiding phrase, the files constituting the print-only con- 30 
tent are read out from the hard disk 1 26, and the readout 
print-only content is written in the PC card 1024. 
[0063] When this PC card 1024 is inserted into the 
printer 1030, the printer 1030 reads out the print-only 
content from the PC card 1024 and searches for a tag 35 
indicating update of firmware in the readout file. In the 
file, the tag indicating update of firmware is written at 
the head of the text; therefore, the printer 1 030 can rap- 
idly judge the print-only content as a firmware update 
file. Then, update of the firmware starts according to the *o 
firmware update file. However, the printer 1 030 gener- 
ates printing data and executes printing in the case 
where a description instructs for printing is found in the 
content. 

[0064] Thus, the STB 1020 under the firmware updat- 
ing system 1 000 can save in the PC card 1 024 either 
print-only content or firmware update data in the same 
way and execute processing off-line in the printer 1030, 
therefore, a firmware can be updated without adding any 
new components to the STB 1 020. so 
[0065] Fig. 12A and 1 2B are diagrams showing a file 
of a broadcasting e-mail "shopping. bml" and an exam- 
ple of its display in the case where normal print-only con- 
tent is printed off-line. Fig. 1 2A shows an example of the 
screen displayed on the TV 123 based on the file of the 55 
broadcast e-mail "shopping.bml" which is also a display 
content. Fig. 12B shows an example of the display con- 
tent file "shopping.bml". The display content file "shop- 
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ping. bml" as shown in Fig. 12B is almost as same as 
the display content file "shopping.bml" shown in Fig. 5B. 
The difference is that browser's processing correspond- 
ing to a function "keydown()" when a print button defined 
in L1202 is pressed means here to save respectively 
files "top_print.xhtmlp" and "image.jpg" to a storage de- 
vice represented by an argument "SD", namely, to the 
PC card 1024 (L1201). Consequently, when a button 
"Print off-line the print-only content" displayed on the 
screen of Fig. 12A is pressed by the user's operation 
using the remote controller 1 24, saving commands such 
as "browser.save^/top^rint.xhtmlpYSDy and 
"browser.save ("./image.jpg", M SD") M directed to the 
browser are executed in accordance with the function 
H keydown() M and then, the file "top_print.xhtmip n as well 
as the file "image.jpg" are written in the PC card 1024. 
The files "top_print.xhtmlp" and "image.jpg" are as 
same as those explained in Fig. 4A and in Fig. 6. The 
print processing at the printer 1 030 is as same as the 
one explained in the first embodiment. 
[0066] Fig. 13A and 13B show a file of the broadcast 
e-mail "update.bml" and an example of its display in the 
case where the firmware is updated off-line. Fig. 13A 
shows an example of the screen displayed on the TV 
123 based on the file of the broadcast e-mail "update, 
bml" which is also a display content Fig. 13B shows an 
example of the display content file "update.bml" for up- 
dating the firmware. The display content file "update, 
bml" is almost as same as the display content file "up- 
date.bml" shown in Fig. 7B. The difference is that the 
browser's processing that corresponds to the function 
"keydownQ" when a "Firmware update" button as de- 
fined in the L 1303 is pressed is saving commands 
"browsersaveCytop^rint-xhtmlpYSD")" and "brows- 
er.save("./image.jpg ,, ,"SD")" which mean to save re- 
spectively the files "top_update.xhtmlp" and "update, 
data" to the PC card 1 024 represented with the argu- 
ment "SD" (L1301). 

[0067] Also, the STB 1020 operates the same 
processing as is performed for print-only content, how- 
ever, a character string that goes "The firmware of your 
printer needs to be updated. Please press the updating 
button and update the firmware." is described in the area 
between the tag "<P>" and the tag "</P>" (L1302), and 
the same guiding phrase as this character string is dis- 
played on the screen of the TV 1 23. As a result, the user 
operates the remote controller 1 24 following the guiding 
phrase, then the function "keydown ()" is executed when 
the button "Firmware update" displayed on the screen 
shown in Fig. 13A is pressed. Then, the browser exe- 
cutes the saving commands of "browser.savef'V 
top_update.xhtmlp","SD°) w and "browser.save("7up- 
date.data'V'SD"" following the function so that the files 
"top_update,xhtmlp" and "update.data" are written in 
the PC card 1024. The files "top_update.xhtmlp" and 
"update.data" are as same as those described in Fig. 
4B as well as in Fig. 8, and the updating processing per- 
formed by the printer 1 030 is as same as the one de- 
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scribed in the first embodiment. The °SD M is a character 
string representing the type of the PC memory card, and 
in the case of using a different memory card, the one 
corresponding to it shall be set. 

[0068] Thus, according to the second embodiment, 
just by installing, in the STB 1 20 or in the STB 1 020, the 
browser that can identify the file of print-only content and 
execute the print command as well as save command 
indicated in the print-only content, update of the 
firmware of the printer 1 30 or that of the printer 1 030 can 
be realized without needing further functions in the STB 
120 or in the STB 1020. 

[0069] It should be noted that, in the second embod- 
iment, the print-only content and the print-only content 
for firmware updating use are regarded as the files at- 
tached to the broadcast e-mail. However, these print- 
only contents are not always necessarily to be attach 
and selected files or all of the files in such print only con- 
tents may be stored in a server on the Internet and a link 
may be described in the text of the broadcasting e-mail 
or a URL which leads to these print-only contents may 
be described at the head of the broadcast e-mail. The 
amount of the data of the file attached to the broadcast 
e-mail may be limited. In this way, the delivery server 
1010 can send the print-only content and the print-only 
content for firmware updating use to the STB 1 020, with- 
out having a limitation in the amount of data. In this case, 
where the printer 1030 includes a communicating func- 
tion for a connection to the Internet, the printer 1 030 can 
straightfy obtain from the Internet the target print-only 
content and the target print-only content for firmware up- 
dating use, without going through the STB 1020. 
[0070] Fig. 1 4 shows an example of the data file of the 
print-only content for firmware updating use 
"top_update.xhtmlp M in the case where the data file for 
firmware update "firm. data" is specified at a URL. In the 
text of the file "top_update.xhtmlp," as shown in Fig. 1 4, 
a URL "http://www.virtual.co.jp/firm.data" is described 
indicating a location of the data file "firm. data" for 
firmware updating use on the Internet defined with an 
attribute "src" and an element "update" (L1401). Conse- 
quently, when a vendor of the printer is described with 
a code "MEI ," and, a version of the firmware is older than 
"5.0.1 ," the printer obtains a data file "firm. data" from the 
URL http://www.virtual.co.jp/firm.data via the Internet 
and can update the firmware. 

[0071] It should be noted that, in the second embod- 
iment, it is explained that the print button and the updat- 
ing button should be displayed in the text of the broad- 
cast e-mail. It is not always necessary, however, to dis- 
play each of the buttons in the text, and e-mail software, 
for instance, may display them. 

[0072] In the second embodiment, the firmware up- 
date data of the printer 1030 is sent as an attached file 
of the broadcast e-mail and the firmware is updated off- 
line using the PC card 1 024 with a PC card slot placed 
in the STB 1020 and the printer 1030, however, it is not 
always necessary to update the firmware off-line. The 
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firmware may be updated on-line while connecting the 
STB 1020 to the printer 1030 with use of the interface 
IEEE1394 or the like, as in the first embodiment. The 
STB 120 and the printer 130 described in the first em- 

5 bodiment, equipped respectively with the slot for the PC 
card 1024, may send the firmware update data of the 
printer as a print content from the delivery server at the 
broadcasting station so as to update off-line the 
firmware of the printer 130. 

10 [0073] In the second embodiment, the PC card 1024 
is used as a bridge media to transfer the firmware up- 
date file from the STB 1 020 to the printer 1 030, however, 
the present invention should not be limited to this, and 
a flash memory card may be used instead. 

15 [0074] Also, in the second embodiment, the print-only 
content and the print-only content for firmware updating 
use are sent as attachments to the broadcast e-mail, 
however, it is not always the case that the print-only con- 
tents are sent by attaching them to the broadcast e-mail, 

20 and may be sent as attachments to an e-mail from the 
delivery server on the Internet. 

[0075] Next, response processing (a brunch process- 
ing due to error processing or the like) corresponded to 
various types of printers in the STB is explained as a 

25 variation of the above-mentioned embodiment. 

[0076] Fig. 1 5 is a sequence diagram showing the re- 
sponse processing between the STB 1 20 and the printer 
1 30 under the firmware updating system 1 00. Here, the 
latest firmware update data corresponding to each type 

30 of the printers is stored in the STB 120 through storage 
broadcast, and examples of the processing necessary 
for the STB 120 according to the model of the printer 
130 being connected to the STB 120 and the version of 
the firmware are shown. 

35 [0077] More specifically, the delivery server 1 1 0 is a 
broadcasting station which performs storage broadcast 
or the like, and delivers the firmware update data of the 
latest version for all the types of the printers connectable 
to the STB 120, as broadcast data (S10). The STB 120 

40 stores all of the firmware update data in the hard disk 
126. 

[0078] When obtaining from the user an instruction to 
update the firmware of the printer, the STB 1 20 firstly 
inquires firmware specification information to the printer 

45 1 30 being connected (S 1 1 ) so as to obtain the informa- 
tion from the printer 130 (S12). The firmware specifica- 
tion information is information for specifying the 
firmware included in a target printer out of all the types 
of the printers connectable to the STB, and includes, for 

50 example, a maker ID identifying a maker of the printer, 
a model ID identifying a model of the printer (uniquely 
assigned by the maker), a version ID identifying a ver- 
sion of the firmware (uniquely assigned by the maker), 
and others. 

55 [0079] The STB 120 then compares the firmware 
specification information obtained from the printer 130 
and the information related to the latest version distrib- 
uted in advance from the delivery server 1 1 0 so as to 
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judge whether or not the version of the firmware installed 
in the printer 130 being connected is the latest one 
(S13). In the case where the version of the firmware is 
not the latest (No at S13), the STB 120 reads out the 
corresponding firmware update data from the hard disk 
126 and outputs it as a print-only content to the printer 
130 (S14). Thus, the updating of the firmware is oper- 
ated by the printer 130 as in the above-mentioned em- 
bodiment (S15). 

[0080] Meanwhile, when judging the version of the 
firmware installed in the printer 130 as the latest one, 
using the obtained firmware specification information, 
the STB 120 terminates the processing by presenting a 
message "There is no need to update the firmware." to 
the user (S16). 

[0081] Fig. 16 shows an example of the display con- 
tent which realizes the brunch processing (S11-S14, 
S1 6 in Fig. 15) performed by the STB 1 20 as mentioned 
above. The display content shown in the diagram is what 
is included in the broadcast content distributed from the 
delivery server 110 like the display content in Fig. 7B in 
the first embodiment, in which a script aiming at output- 
ting the firmware update data as a print-only content to 
the printer 130 is described. Namely, the script, which 
aims at obtaining the firmware specification information 
(an output of firmware update data or a display of an 
error message telling that the update of the firmware is 
not needed or the like) from the printer 1 30 so as to ex- 
ecute the brunch processing corresponded to the infor- 
mation, is described in an area between the tag 
,, <script>" and the tag "</script>'\ 
[0082] It should be noted that meanings of various 
functions (API; Application Program Interface) used in 
the display content is as shown in Fig. 1 7. A function 
"browsergetPrinterMakerlDO" is a function for obtaining 
a maker ID of the printer being connected or the like. A 
function u browser.getPrinterTypelD() is a function for 
obtaining a model ID of the printer being connected or 
the like. A function "browsergetPrinterSoftwareVersion 
() is a function for obtaining a version ID of the firmware 
installed in the printer being connected or the like. 
[0083] Thus, when the brunch processing based on 
the firmware specification information obtained from the 
printer is described beforehand in the display content 
distributed from the delivery server 110, the STB 120 
can output the firmware update data corresponded to 
the printer actually connected to the STB 1 20 and can 
perform an error processing if this is not necessary only 
by carrying out the operations according to the received 
display content. 

[0084] It should be noted that the firmware update da- 
ta which STB 120 receives and stores will have an in- 
crease in amount of data as the time goes by. However, 
the STB 120 may, for example, delete the firmware up- 
date data which has been stored over a certain period 
of time so that the amount of the data may not surpass 
a storage capacity of the hard disk 126. 
[0085] For the display content shown in Fig. 16, it is 



presupposed that one printer is connected to the STB 
120; however, the case in which a plurality of printers 
are connected to the STB 1 20, for example, can be han- 
dled as follows. 

5 [0086] The first method is to specify beforehand one 
printer by the user with use of a device management 
function ("device navigation" or the like) installed in the 
STB 1 20 so that the STB 120 may identify the specified 
printer to be updated during the firmware updating 

10 processing. 

[0087] The second method is to distribute to the STB 
120 the display content which includes a program in 
which a plurality of printers are to be updated during 
firmware updating by using various functions (i.e., API 

15 which obtains information on a plurality of printers con- 
nected to the STB 120) as shown in Fig. 18, and let the 
STB 120 execute it. For example, as shown in Fig. 18, 
the number of the printers connected to the STB 1 20 is 
specified using the function "browser. getCapable- 

20 PrinterNumber() H as a start, and then a list of IDs (printer 
ID) for distinguishing the printers being connected is ob- 
tained using the function "browser.getCapabiePrinterL- 
ist(int List[]) , and furthermore, by calling up the functions 
"browser.getPrinterMakerlD(int printerlD), "browser. 

25 getPrinterType ID()" and "browser.getPrinterSoftware- 
Version()" which regard each ID as an argument, the 
maker ID, the model ID and the version ID of each printer 
are obtained so that a script to update the firmware for 
all these printers can be incorporated in the display con- 

30 tent. The STB 120, having obtained such display con- 
tent, can update all at once the firmware for a plurality 
of the printers connected to the STB 120, by operating 
in accordance with the script. 

35 (Third embodiment) 

[0088] Next, the firmware updating system according 
to the third embodiment of the present invention is de- 
scribed. The present firmware updating system resem- 

40 bles to the first embodiment in the respect that the STB 
updates the firmware installed in the printer by output- 
ting the firmware update data as a print-only content to 
the printer. However, the difference is that the STB does 
not receive the firmware update data as broadcast data 

45 but obtains the data on-demand from a specified web- 
site via the Internet. 

[0089] Fig. 1 9 is a diagram showing the whole config- 
uration of the firmware updating system 100a according 
to the present embodiment. The system 100a includes 

so a firmware-providing site 140, that is, a portal site for 
providing services to update a firmware of the printer, is 
addition to the components included in the firmware up- 
dating system 1 00 described in the first embodiment. 
[0090] Namely, the delivery server 1 1 0 and the printer 

55 130 are as same as those described in the first embod- 
iment, but the STB 120a includes a communication in- 
terface 129 such as a modem which communicates with 
the firmware-providing site 140 via the Internet, in addi- 
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tion to the components included in the STB 1 20 accord- 
ing to the first embodiment. The firmware-providing site 
1 40 is a website which stores the latest firmware update 
data for the printers of all sorts of makers and models 
so as to provide the user with such data. 5 
[0091] Fig. 20 is a diagram showing a sequence of 
firmware updating of the printer 130 under the firmware 
updating system 1 00a. The STB 1 20a firstly obtains in- 
structions to update a firmware of the printer 130 (S20) 
from the user, requests the printer 1 30 to send firmware io 
specification information using the API shown in Fig. 1 7 
or the like (S21) so as to obtain it (S22). 
[0092] The STB 120a then gains an access to the 
firmware-providing site 140 via the communication in- 
terface 129 and the Internet, requests the firmware '5 
specified by the firmware specification information 
(maker ID, model ID and version ID) obtained from the 
printer 1 30 (S23) so as to output the firmware as a print- 
only content to the printer 1 30 (S25) while downloading 
the firmware from the firmware-providing site 1 40 (S24), 20 
and lets the printer 130 execute printing (it is actually an 
update of the firmware) (S26). 

[0093] Fig. 21 shows an example of the display con- 
tent which enables the STB 120a described above to 
acquire firmware update data (S21 ~S25 in Fig. 20). The 25 
display content shown in the diagram is what is included 
in the broadcast content distributed from the delivery 
server 110, like the display content shown in Fig 7B in 
the first embodiment, and a script which aims at obtain- 
ing the firmware update data from the firmware-provid- 
ing site 140 so as to output the data as a print-only con- 
tent to the printer 130 is described. Namely, in an area 
between the tag "<script>" and the tag "</script>'\ a pro- 
gram (i.e., "browser.print()") that aims at obtaining the 
firmware specification information from the printer 1 30 
so as to output for printing, to the printer 130, the 
firmware update data (http://maker10/typel/ 
v2/top_update_maker1 0_type1 _v2.xhtmlp ) specified 
according to the firmware specification information while 
downloading it from the firmware-providing site 140 is 
described. 

[0094] In this way, the firmware of the latest version 
of the printer 130 connected to the STB 120a is down- 
loaded to the STB 120 via the Internet, and then, out- 
putted to the printer 1 30 for printing so that the firmware 
of the printer 130 is updated. 

[0095] According to the present embodiment, the STB 
120a does not distribute (broadcast) the firmware up- 
date data of all sorts of models as broadcast content, 
but keeps it at a specific site on the Internet and down- 
loads only those targeted for updating the firmware of 
the printer 130. There is, therefore, no need to consider 
a problem of limitation in a broadcasting band when 
broadcasting the firmware update data of the printers of 
all sorts of models. The present embodiment is prefer- 
able as a route for obtaining the firmware update data 
especially when the communication interface 129 in- 
stalled in the STB 120a is an always-connected inter- 
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face adapted to the broadband Internet. 
[0096] It should be noted that in the firmware updating 
system 1 00a of the present embodiment, the firmware 
update data of all sorts of printer makers is kept in one 
place on the Internet (firmware-providing site). Howev- 
er, it may be scattered at websites 140a— 140c which 
differ depending on the maker. For example, a firmware 
updating system with an on-demand method adapted to 
the case of having plural websites 140a~140c is real- 
ized by distributing in advance the display content as 
shown in Fig. 23 from the delivery server 1 1 0 to the STB 
120a so as to allow the STB 120a to execute it. 
[0097] Fig. 24 is a flowchart showing the procedure 
operated by the STB 120a that executes the display 
content shown in Fig. 23. The STB 120a receives the 
instruction to update the firmware of the printer from the 
user (S30), obtains the firmware specification informa- 
tion from the printer 130 being connected (S31 ) 5 speci- 
fies, according to the obtained firmware specification in- 
formation, the firmware-providing sites 140a~140c 
which are websites uniquely created by a maker who 
provides the latest firmware of the printer 130 (S32), 
downloads the latest firmware update data from the 
website and stores it in the hard disk 126 (S33). Then, 
the STB 120a reads out the downloaded firmware up- 
date data from the hard disk 126 and outputs it to the 
printer 130 (S 34). Thus, the version of the firmware is 
updated to the latest one in the printer 130. 
[0098] It should be noted that in the flowchart shown 
in Fig. 24, the obtainment of the firmware (S31) corre- 
sponds to the functions "browser.getPrinterMakerlDO", 
"browsergetPrinterTypelDO" and "browser.getPrinter- 
SoftwareVersion() tt which are used for the display con- 
tent in Fig. 23 while the specification of the website of 
the printer maker (S32) as well as the download and 
storage of the firmware update data (S33) corresponds 
t o the function "browser.get_save(http:// 
makerl 0/type1/v2/top_update_maker1 0 
_type1_v2.xhtmlp",".? 

top_update_maker10_type1_v2.xhtmlpT and the out- 
put of the stored firmware update data to the printer 1 30 
(S34) corresponds to the function "browser. print 
("top_update_maker1 0_type1 _v2.xhtmlp") M . 
[0099] By thus applying a method to scatter the 
firmware update data to the different websites, depend- 
ing on the maker of the printer, a total size of the 
firmware update data placed in one site is reduced and 
it needs no processing for putting the firmware update 
data together in one place. 

[0100] When the firmware of the printer 130 consists 
of a plurality of program files written in a format capable 
of dynamic linking, for example, like a shared library for- 
mat of Linux and a DLL of Windows or the like, and in 
the case where the program files are partly modified for 
firmware updating, all that is needed to do is to replace 
partly the existing files with the modified files for the 
printer 130. 

[0101 ] Fig. 25 shows an example of the print-only con- 



EP 1 491 992 A1 



35 



40 



45 



50 



13 



25 EP 1 491 

tent "top_update.xhtmlp" including the firmware update 
data that is a program DLL file. As for the firmware up- 
date data represented in the dynamic link DLL format 
shown in Fig. 25, the program file "update.dir is placed 
in a section indicated with the tags "<update>" and "</ 5 
update>", as is obvious compared to the firmware up- 
date data "update. data" which is a normal data file, as 
shown in Fig 8. 

[0102] Thus, the size of the files to be downloaded 
becomes smaller and little time is needed for its transfer, *o 
and furthermore, the time to the flash ROM is shortened 
by keeping the firmware update data formatted as a pro- 
gram file. 

[0103] It should be noted that for a timing to update 
the firmware of the printer (a notice that a firmware of a *5 
certain model is revised and a release of the latest 
firmware update data is realized), it may be notified to 
the user by the broadcast e-mail sent from the delivery 
server 110 and the e-mail sent from the printer maker. 
[0104] The firmware updating system according to the 20 
present invention has been explained based on the 
three embodiments; however, the present invention is 
not limited to these embodiments. 
[0105] For example, the top page file of the display 
content is explained as a BML file in the above-men- 25 
tioned embodiments. The description language, howev- 
er, is not necessarily limited to the BML, and the HTML, 
or even another language may be used as long as the 
browser in the STB can analyze them. The same applies 
to a description language used for a print-only content. 30 
It is not always necessary to use HTML-P, and another 
language may be used. 

[0106] Furthermore, the case where the firmware up- 
date data is a dynamic link file is explained above, how- 
ever, the present invention is not limited to this and the 35 
firmware update data may be constructed in a format 
different from the former firmware update data. Namely, 
the STB 1 20a does not output the firmware update data 
to the printer 1 30 while downloading it at the same time, 
but outputs it to the printer after having stored it once in *<> 
the hard disk 126. Therefore, the firmware update data 
to be downloaded can be kept as a difference file with 
respect to the firmware update data of the former ver- 
sion. This means that the information for specifying the 
changes made in the firmware update data of the former 
version and the detail of the changes are stored as a 
difference file so that the STB 1 20a can conflate the dif- 
ference file that is just downloaded and the file of the 
former version that is already stored in the hard disk 1 26 
so as to output a complete set of data thus gained to the so 
printer 130. 

[0107] Also, a difference file obtained based on the 
difference between the firmware of the new version and 
that of the older version may be included in the firmware 
update data. This does not mean to straightry replace 55 
the firmware of the older version with that of the new 
version, but to store the information for specifying the 
modified part within the firmware of the older version, as 
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a difference file, in the firmware update data. In this 
case, it is not the STB 1 20a but the printer 1 30 who con- 
flates the difference file. The conflation method, for ex- 
ample, is to copy the firmware of the older version to the 
ROM which is not for booting use and specify the chang- 
es made within the firmware based on the information 
in the difference file so as to rewrite the specified part 
accordingly. Thus, by keeping the firmware update data 
formatted as a difference file, the size of the files to be 
downloaded becomes smaller and little time is required 
for the transfer. 

[0108] Also, a receiving apparatus, which receives 
the display content and print content sent from the de- 
livery server (or firmware update data), and provides a 
printer with the print content, is not restricted to an STB 
and may be a communication apparatus such as a per- 
sonal computer, a personal digital assistance, a cell 
phone and the like. For example, it is conceivable to print 
outdoor the pictures downloaded to a cellular phone via 
the Internet by connecting the phone to a printer for pub- 
lic use which is placed at the station. Therefore, under 
the firmware updating system according to the present 
embodiment, the receiving apparatus which receives 
the firmware update data is not restricted to an STB, and 
it may be a cell phone, a personal digital assistance, or 
the like, each being equipped with a function to output 
to the printer. 

[0109] Also, in the aforementioned embodiments, the 
printer obtains a print content (or firmware update data) 
via the STB or the bridge media. However, in the case 
where a printer is a PULL type directly connected to the 
Internet, as in the direct method shown in Fig. 26, the 
printer may PULL a print content (firmware update data 
in the present embodiment) from a web server on the 
Internet so as to execute update of the firmware. For 
example, when a request to print the print content 
placed at a specified Web server is issued from the STB, 
the printer 130 may download the print content (or 
firmware update data) from the web server and print it 
out (or update the firmware). There is, therefore, no 
need for the STB to either relay firmware update data to 
the printer or perform buffering. 
[0110] Also, the firmware update data files in the 
above embodiments such as "up date. data" and "up- 
date.dll" may be compressed files. It is efficient to have 
firmware update data as a compression file especially 
for transferring firmware update data from the STB to 
the printer through the bridge media with low cost and 
small storage capacity. Then, these files may be kept as 
files in a self-unpacking format. 

[0111] Furthermore, a link of the difference DLL file is 
not restricted to be operated by the STB and it may be 
the printer which performs the linking operation. Name- 
ly, the printer, having obtained firmware update data as 
a difference DLL file via the STB, the bridge media, the 
Internet or the like, may generate a firmware of the latest 
version by linking to the firmware of the existing version 
stored in the firmware storage unit 138 and write the 
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generated firmware into the firmware storage unit 138 
so as to update the existing version. 
[01 1 2] It should be noted that in the above-mentioned 
embodiments, the case where a firmware is mainly a 
program for controlling the printer is explained. The 
firmware, however, may include not only a program but 
also data such as a font for printing, external character 
data and others. The firmware update data for updating 
such firmware may be just the font and external charac- 
ter data themselves or just difference data for updating 
data by adding them to the existing set of font data. 
[01 1 3] The rules may be defined beforehand in order 
to identify firmware update data as either a program on- 
ly, a program that includes data or data only, using a file 
name, an extension or a tag of the firmware update data. 
[01 14] Also, the program included in the firmware up- 
date data is not limited to OS such as a control program 
or the like, and may be an application program or an in- 
between program of the OS and the application. 
[01 1 5] Furthermore, the firmware update data may in- 
clude an off-set address for updating an address of the 
control program within a ROM as well as data for updat- 
ing the control program. 

[01 1 6] Also, a firmware or firmware update data may 
include a plurality of different programs or plural pieces 
of different data. In this case, the firmware update data 
shall include an address indicating each location within 
the ROM for each data to be written. 
[0117] It should be noted that in the above-mentioned 
embodiments, it is explained that only a control unit in- 
cludes a firmware storage unit in a printer and controls 
operations at each unit in the printer by executing the 
firmware stored in it. The present invention, however, is 
not limited to this, and furthermore, a printer engine may 
include two ROMs for firmware storage use which are 
independent of the control unit, and may have a config- 
uration in which the printer engine operates independ- 
ently of the control unit by executing a firmware for print- 
er engine use. The printer engine in this case includes 
not a configuration consisting of mechanical parts only 
but a control unit exclusively for printer engine use which 
analyzes the firmware for printer engine use so as to 
execute it. What is more, in this case, a firmware for con- 
trol unit use and a firmware for printer engine use shall 
be identified using file names which are defined in ad- 
vance based on the specific rules. 
[0118] On the other hand, when the firmware update 
data inputted from the judgment unit is a firmware for 
printer engine, the firmware updating unit writes it in the 
ROM which is not for booting included in the printer en- 
gine. The case where the firmware update data inputted 
from the judgment unit is a firmware for control unit use 
is as already explained. Thus, the printer according to 
the present invention can update the firmware for control 
unit use as well as the firmware for printer engine use 
without any problems even in the case where the printer 
engine includes two ROMs for storing the firmware 
which are set independently from the control unit. In this 



case, the firmware update data explained as one data 
in the above-mentioned embodiments can be divided in- 
to two types: one for control unit use; and the other for 
printer engine use. This therefore reduces the amount 

5 of firmware update data received or downloaded at one 
time by updating them respectively in different timings. 
[0119] Furthermore, in the third embodiment, the 
case where the STB obtains, from the printer, the 
firmware specification information including the version 

10 ID of the firmware so as to download the latest firmware 
update data is explained. The present invention, how- 
ever, is not limited to this. When the STB can not obtain 
the version ID of the firmware from the printer, the STB 
may gain an access to the server based on the maker 

15 ID and the model ID obtained from the printer so as to 
download the firmware update data presented as "lat- 
est" on the server. 

[0120] Also, in the above-mentioned embodiments, 
the STB includes the hard disk 1 26 as a storage medium 

20 for storing the received display content and print-only 
content. However, the STB may include instead a sem- 
iconductor memory like RAM or a storage medium like 
a removable memory card or the like. 
[0121] In the above-mentioned embodiments, only 

25 firmware data for one model is described in the firmware 
update file, written in the markup language and output- 
ted as print data to the printer. However, the firmware 
data for a plurality of models may be described in ad- 
vance so that the printer may identify and select a 

30 firmware for itself based on the firmware specification 
information or the like so as to update the firmware. 

Industrial Applicability 

35 [0122] The server of the present invention is useful as 
a content delivery server at the broadcasting station 
where data including a print content is broadcasted or 
as a delivery server for distributing a print content to a 
portable terminal such as a mobile phone via mobile 

40 phone lines or the like. The receiving apparatus of the 
present invention is useful as a mobile phone and a port- 
able terminal which receives contents including a print 
content or the like. The printing apparatus of the present 
invention is useful as a printer exclusively connected to 

45 a receiving apparatus such as an STB and a DTV as 
well as to a portable terminal or the like. 
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Claims 

1. A receiving apparatus to be used under a printing 
system including a printing apparatus and the re- 
ceiving apparatus, said receiving apparatus com- 
prising: 

a reception unit operable to receive externally: 
(i) update data for updating a firmware of the 
printing apparatus; and (ii) a display content 
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which includes a description indicating that the 

update data is to be printed; 

a display unit operable to display the display 

content; 

a command obtainment unit operable to obtain 
a print command for the display content; and 
an output unit operable to output the update da- 
ta as data to be printed, according to the de- 
scription, when the command obtainment unit 
obtains the print command. 

2. The receiving apparatus according to Claim 1 , 

wherein the update data is data that is not to 
be displayed but to be printed only. 

3. The receiving apparatus according to Claim 1 , 

wherein the output unit does not output the 
display content to the printing apparatus. 

4. The receiving apparatus according to Claim 1 , 

wherein the output unit outputs the update da- 
ta to the printing apparatus via a removable storage 
medium. 

5. The receiving apparatus according to Claim 1 , 

wherein the output unit outputs the update da- 
ta to the printing apparatus after confirming that a 
version of the firmware installed in the printer is not 
the latest. 

6. The receiving apparatus according to Claim 5, 

wherein the output unit obtains, from the print- 
ing apparatus, information for specifying the version 
of the firmware installed in the printing apparatus, 
and confirms that the version of the firmware is not 
the latest, based on the obtained information. 

7. The receiving apparatus according to Claim 1 , 

wherein the update data is difference informa- 
tion indicating a difference between the firmware of 
an older version and the firmware of a present ver- 
sion, and 

the output unit outputs the update data to the 
printing apparatus after linking the update data with 
the firmware of an older version. 

8. The receiving apparatus according to Claim 1 , 

wherein the reception unit further includes 
a request unit operable to request a specified 
server to send, via a communication line, the update 
data and the display content, and r eceives, from 
the server via the communication line, the request- 
ed update data and display content. 

9. A receiving apparatus to be used under a printing 
system including a printing apparatus and the re- 
ceiving apparatus, said receiving apparatus com- 
prising: 
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a reception unit operable to receive externally: 

(i) print data which is not to be displayed; and 

(ii) update data for updating a firmware of the 
printing apparatus; and 

5 an output unit operable to output the print data 

to the printing apparatus, 

wherein the output unit outputs the update da- 
ta as the print data. 

10 

10. The receiving apparatus according to Claim 9, 
wherein the reception unit further includes: 

a display content reception unit operable to re- 
15 ceive a display content which includes instruc- 

tion information for urging a user to update the 
firmware of the printing apparatus; and 
a display unit operable to display the instruction 
information, and 
20 the output unit outputs the update data as the 

print data based on a print command inputted 
from the user according to the displayed in- 
struction information. 

25 11. A receiving apparatus to be used under a printing 
system including a printing apparatus and the re- 
ceiving apparatus, said receiving apparatus com- 
prising: 

30 a reception unit operable to receive: (i) update 

data for updating a firmware of the printing ap- 
paratus; and (ii) a display content which in- 
cludes instruction information for urging a user 
to update the firmware; 

35 a display unit operable to display the instruction 

information; 

a command obtainment unit operable to obtain 
a command to update the firmware, sent from 
the user based on the displayed instruction in- 
40 formation, as a print command for the update 

data; and 

an output unit operable to output the update da- 
ta to the printing apparatus when the print com- 
mand is obtained. 

45 

12. The receiving apparatus according to Claim 11 , 

wherein the output unit is a unit operable to 
send print data to the printing apparatus, and sends 
the update data as the print data. 

50 

13. The receiving apparatus according to Claim 11 , 

wherein the display unit does not display the 
update data. 

55 14. A receiving apparatus to be used under a printing 
system including a printing apparatus and the re- 
ceiving apparatus, said receiving apparatus com- 
prising: 
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a reception unit operable to receive: (i) update 
data for updating a firmware of the printing ap- 
paratus; and (ii) a display content which in- 
cludes a description indicating that the update 
data is to be printed and instruction information 
for urging a user to update the firmware of the 
printing apparatus; 

a display unit operable to display the instruction 
information out of the display content; 
a command reception unit operable to receive 
a print command; 

a command obtainment unit operable to obtain 
a command to update the firmware, sent from 
the user based on the displayed instruction in- 
formation, as a print command for the update 
data; and 

an output unit operable to output print data to 
the printing apparatus when the print command 
is received by the command reception unit, and 
to output the update data to the printing appa- 
ratus based on the description when the print 
command is obtained by the command obtain- 
ment unit. 



a command to update the firmware of the print- 
ing apparatus, sent from the user based on the 
displayed instruction information, as a print 
command for the update data. 

5 

17. A printing apparatus comprising: 

an obtainment unit operable to obtain print data 
from a receiving apparatus; 
io a judgment unit operable to judge whether or 

not update data for updating a firmware of the 
printing apparatus is included in the obtained 
print data: and 

an updating unit operable to update the 
15 firmware based on the update data when the 

judgment unit judges that the update data is in- 
cluded in the print data. 

18. The printing apparatus according to Claim 17, 

20 wherein the obtainment unit does not accept 

an input of another print data from the receiving ap- 
paratus while the updating unit updates the 
firmware based on the update data. 



15. A receiving apparatus to be used under a printing 25 19. 
system including a printing apparatus and the re- 
ceiving apparatus, said receiving apparatus com- 
prising: 



The printing apparatus according to Claim 1 7, 

wherein the obtainment unit obtains the up- 
date data via a removable storage medium. 



a reception unit operable to receive print data 30 
which is not to be displayed but to be printed 
only; and 

an output unit operable to output the print data 
to the printing apparatus without displaying the 
print data, when receiving a print command for 35 
the print data, 

wherein the reception unit receives update 
data for updating a firmware of the printing appara- 
tus, as the print data, and *o 

the output unit outputs, the update data, to the 
printing apparatus, as the print data, according to 
the print command. 



20. The printing apparatus according to Claim 17, 

wherein the print data includes an identifier in- 
dicating whether or not the update data is included 
in the print data, and 

the judgment unit judges, based on the iden- 
tifier, whether or not the update data is included in 
the print data. 

21. The printing apparatus according to Claim 17, 

wherein a file name for specifying a file which 
is either to be printed or to be updated for the update 
of the firmware is included in the print data, and 

the judgment unit judges whether or not the 
update data is included in the print data, based on 
the file name. 



16. A receiving apparatus to be used under a printing 
system including a printing apparatus and the re- 
ceiving apparatus, said receiving apparatus com- 
prising: 

a reception unit operable to receive: (i) update 
data for updating a firmware of the printing ap- 
paratus; and (ii) a display content which in- 
cludes instruction information for urging a user 
to update the firmware of the printing appara- 
tus; 

a display unit operable to display the instruction 
information; and 

a command obtainment unit operable to obtain 



45 22. The printing apparatus according to Claim 1 7, 

wherein the print data includes: a file name for 
specifying a file which is either to be printed or to 
be updated for the update of the firmware; and an 
identifier indicating whether or not the update data 
50 js included in the print data, and 

the judgment unit judges whether or not the 
update data is included in the print data, based on 
both the file name and the identifier. 

55 23. The printing apparatus according to Claim 1 7, fur- 
ther comprising 

a version information output unit operable to 
output information related to a version of the 



17 



33 EP 1 491 

firmware. 

24. The printing apparatus according to Claim 17, 

wherein the update data is difference informa- 
tion indicating a difference between the firmware of 5 
an older version and the firmware of a present ver- 
sion, and 

the updating unit performs the update by link- 
ing the update data and the firmware of an older 
version. w 

25. A computer-readable storage medium in which a 
broadcast content is stored, 

wherein the broadcast content includes: up- 
date data for updating a firmware of a printing ap- 15 
paratus; and a display content which includes a de- 
scription indicating that the update data is to be 
printed. 

26. The storage medium according to Claim 25, 20 

wherein in the update data, an identifier is de- 
scribed, said identifier indicating that the update da- 
ta is data for updating the firmware. 

27. The storage medium according to Claim 25, 25 

wherein the update data is included in the 
broadcast content, as a data file whose name indi- 
cates that the update data is for updating the 
firmware. 

30 

28. A server to be used under a firmware updating sys- 
tem including a server that distributes a content, a 
receiving apparatus that receives the content from 
the server, and a printing apparatus that operates 
according to a firmware stored in a ROM and prints 35 
a print content inputted from the receiving appara- 
tus, the server comprising : 

a content generation unit operable to generate 
a content that includes a firmware update file, 40 
as a print content which is not to be displayed, 
said file being a file in which data for updating 
a firmware of the printing apparatus is de- 
scribed; and 

a content sending unit operable to send the *5 
generated content to the receiving apparatus. 

29. A server to be used under a firmware updating sys- 
tem including a server that sends an e-mail, a re- 
ceiving apparatus that receives the e-mail from the so 
server, and a printing apparatus that operates ac- 
cording to a firmware stored in a ROM and prints 
print data inputted from the receiving apparatus, the 
server comprising: 

55 

an e-mail generation unit operable to generate 
an e-mail to which a firmware update file is at- 
tached as print data which is not to be dis- 
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played, said file being a file in which data for 
updating a firmware of the printing apparatus is 
described; and 

an e-mail sending unit operable to send the 
generated e-mail to the receiving apparatus. 

30. A firmware updating system comprising a server 
that distributes a content, a receiving apparatus that 
receives the content from the server, and a printing 
apparatus that operates according to a firmware 
stored in a ROM and prints a print content inputted 
from the receiving apparatus, 

wherein the server includes: 

a content generation unit operable to generate 
a content that includes a firmware update file, 
as a print content which is not to be displayed, 
said file being a file in which data for updating 
a firmware of the printing apparatus is de- 
scribed; and 

a content sending unit operable to send the 
generated content to the receiving apparatus, 

the receiving apparatus includes: 

a content reception unit operable to receive the 
content from the receiving apparatus; 
a print instruction obtainment unit operable to 
obtain, from a user, an instruction to print a print 
content; and 

a print output unit operable to output, to the 
printing apparatus, the print content included in 
the received content, without performing 
processing related to display, when the print in- 
struction is obtained, and 

the printing apparatus includes: 

a judgment unit operable to judge whether or 

not the print content outputted by the receiving 

apparatus is a firmware update file; 

an updating unit operable to update the 

firmware using the print content, in the case 

where the print content is a firmware update file 

according to the judgment; and 

a printing unit operable to print the print content 

in the case where the print content is not a 

firmware update file according to the judgment. 

31. The firmware updating system according to Claim 
30, 

wherein the judgment unit searches for a 
firmware update command described in the print 
content, and judges said print content as a firmware 
update file, in a case where the firmware update 
command is found. 

32. The firmware updating system according to Claim 
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35 

30, 

wherein the print output unit outputs, 
printing apparatus, the print content together 
file name of said print content, and 

the judgment unit judges the print cont 
be a firmware update file, in a case where tl 
name of the print content outputted by the receiving 
apparatus is a file name specified in advance. 

33. The firmware updating system according to Claim 
32, 

wherein the judgment unit further has a con- 
firmation unit operable to search for a firmware up- 
date command described in the print content, and 
confirm that said print content is a firmware update 
file, in a case where the firmware update command 
is found, and 

the updating unit updates the firmware using 
the print content, after the confirmation. 

34. The firmware updating system according to Claim 
30, 

wherein the receiving apparatus further in- 
cludes 

a content storage unit operable to store each 
received content in a specified area, and 

the updating unit further includes a file obtain- 
ment unit operable to obtain, from the specified area 
in the content storage unit, another firmware update 
file specified in the print content, and updates the 
firmware using data included in the obtained file. 

35. The firmware updating system according to Claim 
30, 

wherein the printing apparatus further in- 
cludes a firmware storage unit having two ROMs, 
and operates according to a firmware stored in one 
ROM, and 

the updating unit updates the firmware of the 
printing apparatus by storing a firmware whose ver- 
sion is updated in the other ROM. 

36. A firmware updating method for a system including 
a server that distributes a content, a receiving ap- 
paratus that receives the content from the server, 
and a printing apparatus that operates according to 
a firmware stored in a ROM and prints a print con- 
tent inputted from the receiving apparatus, said 
method comprising: steps A to be executed by the 
server; steps B to be executed by the receiving ap- 
paratus; and steps C to be executed by the printing 
apparatus, 

wherein the steps A include: 

a content generation step of generating a con- 
tent that includes a firmware update file, as a 
print.content which is not to be displayed, said 
file being a file in which data for updating a 



a content reception step of receiving the con- 
tent from the receiving apparatus; 
a print instruction obtain ment step of obtaining, 
from a user, a print instruction for the print con- 
tent; and 

a print output step of outputting, to the printing 
apparatus, the print content included in the re- 
ceived content, without performing processing 
related to display, when the print instruction is 
obtained, and 

the steps C include: 

a judgment step of judging whether or not the 
print content outputted from the receiving ap- 
paratus is a firmware update file; 
an updating step of updating the firmware using 
the print content, in the case where the print 
content is a firmware update file according to 
the judgment; and 

a printing step of printing the print content in the 
case where the print content is not a firmware 
update file according to the judgment. 

37. The firmware updating method according to Claim 
36, 

wherein in the judgment step, a firmware up- 
date command described in the print content is 
searched for, and said print content is judged as a 
firmware update file in the case where the firmware 
update command is found. 

40 38. The firmware updating method according to Claim 

36, 

wherein in the print output step, the print con- 
tent is outputted, to the printing apparatus, together 
with a file name of said print content, and 
45 in the judgment step, the print content is 

judged as a firmware update file in the case where 
the file name of the print content outputted by the 
receiving apparatus is a file name specified in ad- 
vance. 

50 

39. The firmware updating method according to Claim 
38, 

wherein the judgment step further has a con- 
firmation step of searching for a firmware update 
55 command described in the print content, and con- 
firming that the print content is a firmware update 
file, in the case where the firmware update com- 
mand is found, and 
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firmware of the printing apparatus is described; 
to the and 

with a a content sending step of sending the generat- 

ed content to the receiving apparatus, 

ent to 5 

ie file the steps B include: 
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in the updating step, the firmware is updated 
using the print content, after the confirmation. 

40. The firmware updating method according to Claim 
36, 

wherein the steps B further include a content 
storage step of storing each received content in a 
specified area, 

the updating step further has a file obtainment 
step of obtaining, from the specified area, another 
firmware update file specified in the print content, 
and 

in the updating step, the firmware is updated 
using data included in the obtained file. 

41. The firmware updating method according to Claim 
36, 

wherein the printing apparatus includes two 
ROMs and operates according to a firmware stored 
in one ROM, and 

in the updating step, the firmware of the print- 
ing apparatus is updated by storing, in the other 
ROM, a firmware whose version is updated. 

42. A program for a server to be used under a firmware 
updating system including a server that distributes 
a content, a receiving apparatus that receives the 
content from the server, and a printing apparatus 
that operates according to a firmware stored in a 
ROM and prints a print content inputted from the 
receiving apparatus, the program causing a com- 
puter to execute: 



15 



20 



25 



30 



related to display, when the print instruction is 
obtained. 

44. A program for a printing apparatus to be used under 
a firmware updating system including a server that 
distributes a content, a receiving apparatus that re- 
ceives the content from the server, and a printing 
apparatus that operates according to a firmware 
stored in a ROM and prints a print content inputted 
from the receiving apparatus, the program causing 
a computer to execute: 

a judgment step of judging whether or not the 
print content outputted by the receiving appa- 
ratus is a firmware update file; 
an updating step of updating the firmware using 
the print content, in the case where the print 
content is a firmware update file according to 
the judgment; and 

a printing step of printing the print content in the 
case where the print content is not a firmware 
update file according to the judgment. 



a content generation step of generating a con- 
tent that includes a firmware update file, as a 
print content which is not to be displayed, said 
file being a file in which data for updating a 
firmware of the printer is described; and 
a content sending step of sending the generat- 
ed content to the receiving apparatus. 

43. A program for a receiving apparatus to be used un- 
der a firmware updating system including a server 
that distributes a content, a receiving apparatus that 
receives the content from the server, and a printing 
apparatus that operates according to a firmware 
stored in a ROM and prints a print content inputted 
from the receiving apparatus, the program causing 
a computer to execute: 

a content reception step of receiving the con- 
tent from the receiving apparatus; 
a print instruction obtainment step of obtaining, 
from a user, a print instruction for the print con- 
tent; and 

a print output step of outputting, to the printing 
apparatus, the print content included in the re- 
ceived content, without performing processing 
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Fig. 4A 
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Fig. 9 
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Fig. 14 



<?xml version^ 1.0 W ?> 
<!DOC7YPE html PUBLIC "-//PWG//DTD XHTML-Print 1.0//EN" 
"http://www.pwg. org/xhtml-print/xhtml-printl0.dtd ,, > 
<htmi xmlns= n http://www.w3.org/1999/xhtml w > 
<head> 

<title> Test Pages </title> 

</style> 
</head> 
<body> 

<update printer_vendor= w MEr version= n 5-0.1"> 
src= "http://www.virtual.cojp /firm. data w / > 

</update> \, 

</body> 
</html> 



L1401 



34 



EP 1 491 992 A1 




35 



EP 1 491 992 A1 



Fig. 16 



<?xml version="1.0" encoding ="Shlft_JIS n ?> 
<!DOCTYPE bml PUBLIC "+//ARI6 STD-B24: 1999//OTO 8ML 
Oocument//JA" tt bmLl_0.dtd"> 
<?bml bml-version= r, 1.0" ?> 
<bml> 
<head> 

<tirJe>update</tlde> 
<script> 
<!(CDATA( 

function keydown() < 
//in the case of only two makers 

if{browser.getPrinterMaker ID()==10} //in the case where maker ID Is 10 

if{browser.getPrinterTypeID{)"l) //in the case where modeJ 10 is l 
{ 

if{browser.getPrinterSoftwareVersion()<2) //in the case where version ID is no 
more than 2 
{ 

browser, print "./top_update_makerlO_typel_v2.xhtmlp ")://print 
(actually update version) 

> 

else//in the case where model ID is 2 
< 

//make visible button This Is latest version. No need to 
update firmware". 

//processing details omitted 

> } 

else l* (browser. getP*1nterTypeID()==2) //In the case where model ID is 2 
{ 

//only , \top_update_makerlO_typel - v2.xhtmlp w changes as 
in the case where model ID Is 1 
> 

else //in the case where model ID is neither 1 nor 2 
{ 

// make visible button "No version-upgrade data corresponding to 
model is found". 

//processing details omitted 

> 

> 

else if* (browser getPrinterMakerID()==20) //in the case where maker ID Is 20 
{ 

//omitted as In the case where maker ID is 10 

) 

else//in the case where maker ID Is neither 10 nor 20 
< 

// make visible button "No version-upgrade data corresponding to 
maker is found". 
} 

> 

]]> 

</script> 
</head> 
<body> 
<P> 

For updating online firmware of printer, please press 
"Firmware update** button. 

</p> 

< object type^image/X-arib-png" id = -print" data="print_btn.png" 
style** "left: 68px; top:456px; width: 176px; height: 48px;" 
onkeydown= "keydo wn(); **/ > 
</body> 
</bml> 
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Fig. 18 

Examples of API: 



int browser. getCapablePrinterNumber(): 
Return value: -1: error 
0: success 

N: number of printers connected 

int browser. getCapablePrinterList(int List[]): 

Argument: printer list: (variable length sequence: 

update value) 
Return value: -1: error 
0: success 



int browser. getPrinterMakerID(int printerlD): 

Argument: printer ID (printer ID obtained from "browser. 

getCapablePrinterList") 
Return value: -1: (error) 

No fewer than 0 is maker ID 



int browser. getPrinterTypeID(): 

Argument: printer ID (printer ID obtained from "browser. 

getCapablePrinterList") 
Return value: -1: (error) 

No fewer than 0 is model ID 
(maker uniquely assigns) 



int browser. getPrinterSoftwareVersionQ: 

Argument: printer ID (printer ID obtained from "browser. 

getCapablePrinterList") 
Return value: -1: (error) 

No fewer than 0 is version ID 
(maker uniquely assigns) 
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Fig. 21 



<?xm! version="1.0" encoding -"Shifty IS" ?> 

<!OOCTYPE bmi PUBLIC "+//ARIB STD-B24:1999//DTD BML 

Documentf/IA" "bmLlJ>.dtd"> 
<?bml bml-version="1.0" ?> 
<bml> 
<head> 

<titie>update</titie> 
<scrlpt> 
<![CI>ATA[ 

function keydown() < 
//in the case of only two makers 

if{browser.getPrinterMaker 1D()==10> //in the case where maker ID is 10 
{ 

if{browser.getPrinterTypeID()==l) //in the case where model ID 1 
i 

if{browser.getPrintefSoflwareVersion()<2) //in the case where version ID Is 
no more than 2 
< 

browser, print ( M http://makerIO/typel/vytop_update_makerlO_typel_v2. 
xhtmlp ")- 

//download from Internet and print (actually 

update version) } 
} 

//omission 

> 

//omission 

} 

//omission 

> 

]]> 

</script> 
</head> 
<body> 

//omission 

</body> 
</bml> 
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Fig. 23 



<?xml version="1.0" encoding= M ShiftJIS" ?> 
<\DOCTYPE bml PUBLIC "+//ARIB STO-B24:1999//DTO BML 
Document//JA" M bmLl_0.dtd M > 
<?bm? bml- version = n 1.0 M ?> 
<bml> 
<head> 

<title>update</tlt!e> 
<script> 
<![CDATA[ 

function keydown() { 
//in the case of only two makers 

if{browser.getPrinterMaker ID() = = 10> //in the case where maker ID is 10 
{ 

lf{browsergetPrinterTypeID()= = l) //in the case where model ID Is 1 
{ 

if{browser.getPrinterSoftwaneVersionO<2) //in the case where version ID Is 
no more than 2 

{ 

browser, print ( M http://makerl0/typel/v2/top_update_makerl0_typel v2 
xhtmlp "): 

/top_update_makerl0_typel_v2. xhtmlp ") 

browser_print("top_update_makerl0_typel_v2. xhtmlp "): 
//download from Internet and print (actually update 

version) > 

> 

//omission 

> 

//omission 

> 

//omission 

} 

]]> 

</script> 
</head> 
<body> 

//omission 

</body> 
</bml> 
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Fig. 24 
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Fig. 25 



<?xml version="1.0"?> 
<!DOCTYPE html PUBLIC "-//PWG//DTD XHTML-Print 1.0//EN" 
"http://www. pwg.org/xhtml-print/xhtml-printlO.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtmr> 
<head> 
< title > Update </title> 

</style> 
</head> 
<body> 

<update printer_vendor="MEr soft_verston="5.0.1" 
machine_type="cefiro2002" option_unit=" n > ^ ~~ 
src="update.dlt"/>_ »n ? ^-1.801 
<p> version of firmware is updated. 1 
present version is 5.0.1. </p> j L803 

</update> " 
</body> 
</html> 
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